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1. Drought Outlook Process at CPC (30- & 90-day) 

Banff NP     http://banffandbeyond.com/wp-content/uploads/2012/07/beautiful-turquoise-blue-water-of-moraine-lake.jpg 
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From Tools - Determine if D1-D4 areas 

will: Persist, Improve, or be Removed; 

and if D0 & normal areas will 

Start 

Use the latest U.S. Drought Monitor 

D0  & D1 & D2 shape file areas Objective + Subjective Mix 



Winter 

DJF 
Summer 

JJA 

Spring 

MAM 
Fall 

SON 
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Start with Current Conditions (e.g. Prcp, SMT, Temp, Streams) 
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Ensemble Mean  

Land Surface Model Output  

 

NOAH MOSAIC 

SAC VIC 

North American Land Data Assimilation System (NLDAS) 

(Soil Moisture) 

https://ldas.gsfc.nasa.gov/nldas/NLDAS2model.php 

*Merra* 



Current Forecasts (WPC’s 7-Day Total Precipitation) 
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Current Forecasts (6-10 Day Outlooks) 
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Current Forecasts (8-14 Day Outlooks) 
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Total 2-week Precipitation from GFS 12z 



Current Forecasts; Week 3-4 Temp & Precip Outlooks 
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Experimental 



Current  Monthly Temp/Prcp Outlooks 
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Current  Seasonal Temp/Prcp Outlooks 



 Other Indicators 
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Consecutive 

    La Ninas 

  Precip DJF  

La Nina1  

La Nina2  

ENSO composites MJO Analogs 

Streamflow Forecasts Amelioration 



Long Term Indicators 
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3-Month Prec 

Probabilities 

1-Month Temp 

Probabilities 

CFS 

Seasonal 

Precipitation 

  SPI Forecast 

based on CFSv2  NMME for 

OND12 PCP 

CAS 

VIC SMT  

forecast 



https://www.vecteezy.com/vector-art/84579-stick-figure-icons-pack 

Let me show you 

all the tools that 

go into the 

Drought Outlook 

That would 

be great! 

Some time later ….. 

Hey, still 

with me? 
Sound of crickets … 
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Valid: April 2018 Valid: 4/19/18 – 7/31/18 

Seasonal D.O.  Monthly D.O.  

D.O. Samples 
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Drought Outlook Narratives 

Summary - Short overall narrative. Discussion – Long, detailed narrative 

by region that includes 

 reasoning & confidence rating. 

(Both MDO & SDO have Summary & Discussion) 

Summary Discussion 



2. Drought Verification 

Valle de los Cirios                     https://proyectopeninsula.files.wordpress.com/2008/08/dsc_0151-1.jpg 



21 Good Forecasts during developing La Nina & El Nino Not so good Forecasts during Summer & ENSO Neutral 

4-KM 
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Seasonal D. O. Verification (% of Pixels Hit) - Existing & Developing Drought 



3. New Tools 

Moose (Lake Louise)           http://www.alaska.org/assets/content/photo-contest/_large/His_Majesty_copyright.jpg 
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SRI3 

IDI:  take mean of 4 SMT and 4 SRI3 percentiles and map to a uniform distribution, so values range between 0 and 1 (probs) 

Concurrence measure :  percentage of members that agree with the IDI (which measures the uncertainty of the IDI) 

(First Guess) Objective Drought Monitor based on NLDAS    (4 LSMs used) 

SMT 

IDI CON 
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- If all ensemble members agree – 100% probability 

- If only half of the members agree – 50% probability 

Early Stages of a Probabilistic D.O.  SPI6 only! 
(Drs. Kingtse Mo & Li Xu at CPC) 

NMME models: 
CMC 1– CanCM3,  CMC 2-CanCM4,  GFDL (Flor),  NASA, CFSv2  &  NCAR CCSM 

6 models * 10 members each = 60 ensemble members 

* Use Model Prcp to get respective SPI6 forecasts 

* Map onto a uniform distribution function (end up with values between 0 & 1) for Probs 

* For ex: at each grid point: 

• Verification against CPC’s Unified Precip Analysis (daily, gauge-based, CONUS, 0.25x0.25-deg) 

D1:  -0.8 > SPI > -1.2 

D2:  -1.3 > SPI > -1.5 

D3:  -1.6 > SPI > -1.8 

D4:  SPI < -2.0 



Likelihood of Drought  &  Intensity  &  longer time ranges for Decision Support Services 
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FMA 2018 

Feb 2018 

In the official 

Drought Outlook  

Tendency 

Format!! 



Prototype for Overlaying DO Tools on MXD 

This example has 6-10 Day ERF Temperature Probabilities overlaid with D0-D4 drought layers  



RCI* < -0.5  (count during past 30-days) Drought  

more likely 
Drought  

less likely 

At this time,  

no model forecast info 

*Rapid Change Index is accumulated magnitude of moisture stress changes 

(standardized differences) occurring over multiple weeks (Otkin et al (2015)) 

Warm Season Evaporation  Anomalies (+P, SMT from NLDAS2) ; E-driven events 

Aim is to predict yellow 

area on MDO (Develop) 

Dr. Gwen Chen 



Future Work 

• Monitor performance of new tool in real time. 

• Evaluate the drought susceptibility metrics using 
historical data and refine the metrics based on the 
evaluation. 

• Produce drought probability maps instead of 
deterministic maps. 

• Next phase will incorporate CFSv2 forecast data 
into the tool to predict P-driven drought events, 
provide drought improvement information, and 
reduce false alarm. 



4. Some issues specific to Canada and Mexico 

http://michoacan.travel/ Eduardo Ruiz National Park (and Barranca del Cupatitzio National Park)  



Map Source:  Britannica 

COLDER & 

DRIER 

More frequent 
Drought 

Less frequent 
Drought 

Droughts of 

1999-2004 & 

2009 



Map Source:  Britannica 

Warmer,  greater ET 

http://wp.iwaponline.com 

* 
MJO 

2011 Drought: La Nina followed by 

less active hurricane season 



Consolidation 
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http://www.flowersinspace.com/img/cherry-blossom-washington-dc/_fullsize/calm-national-cherry-also-tidal-basin-rolls-out-pink-carpet_cherry-blossom-washington-dc.jpg 

Washington, D.C. cherry blossoms 



Begin  (11/14/2017) End (2/27/2018) 

Valid:  

11/16/17 – 2/28/18 


